Central anticholinergic syndrome is probably underdiagnosed postoperatively, especially in developing countries, because of the variability in presentation, the differential diagnosis that can be generated by the symptoms, the multiple drugs administered intraoperatively, the unavailability of physostigmine in deprived hospitals and, most important of all, the low index of suspicion on the part of many anaesthetists. I report a case of delayed emergence after general anaesthesia caused by central anticholinergic syndrome, which was diagnosed by a process of exclusion rather than by administration of physostigmine.
tained and the respiratory excursions were adequate. Blood pressure was 160/95 mmHg and heart rate 110 per minute. There were no neurological signs except that both pupils were dilated and nonreactive due to phenylephrine and cyclopentolate eye drops. Respiratory rate, axillary and skin temperature were all normal. He was transferred to the intensive care unit and clear-headed consciousness was regained 14 hours after surgery. Subsequent repeat investigations, including blood sugar level, were normal. There were no residual problems on follow-up. The cause of the delayed recovery was unknown and the patient was labelled as "sensitive to general anaesthetics".
One month later, anaesthesia was again required for re-operation for retinal detachment. As he was suspected of being sensitive to sedative drugs, a light general anaesthetic was planned. Premedication was omitted intentionally, and anaesthesia was induced with fentanyl 0.1 mg, propofol 60 mg and suxamethonium 75 mg. He was intubated, paralysed with atracurium and ventilated. Anaesthesia was maintained with 60070 nitrous oxide in oxygen and propofol infusion of 20-40 mg/hr. Neostigmine 2.5 mg and atropine 1.2 mg were given at the end of the two-hour operation. After extubation he remained unrousable in the recovery area. His clinical condition postoperatively was very similar to that following his first general anaesthetic. Central anticholinergic syndrome was suspected but unfortunately physostigmine was not stocked in the hospital. Conservative treatment was ordered and full consciousness was regained ten hours later.
Two months later, the anaesthetist was consulted again for anaesthetic assessment of the same patient for recurrent retinal detachment. Since central anticholinergic syndrome was suspected, drugs having strong anticholinergic properties were avoided. For this reason, neostigmine and atropine were deliberately omitted, and the patient was extubated under neuromuscular monitoring. Otherwise the anaesthetic management remained exactly the same as for the second anaesthesia. About ten minutes after extubation the patient became fully conscious and well orientated. He was discharged to the ward after thirty minutes in the recovery room.
DISCUSSION
Delayed recovery after general anaesthesia is not uncommon, and the differential diagnosis includes relative overdose of anaesthetics or opioids, hypothermia, hypoglycaemia, hypoxia, hypercarbia, hypocarbia, altered hydration, electrolyte or acid-base status, hepatic and renal failure, central anticholinergic syndrome and neurological disorders resulting from surgical injury, cerebral embolism, oedema or haemorrhage.
In our case, the cause for the delayed emergence from anaesthesia was by a process of exclusion. Nifedipine, unlike some antihypertensive drugs such as clonidine and methyldopa, I has no sedative effect and therefore does not reduce anaesthetic requirement and delay recovery from anaesthesia. Anaesthetic incidents, such as hypoxia, severe hypercapnia, hypothermia etc, were excluded by close intraoperative monitoring. The paucity of abnormal clinical signs, the normal laboratory findings and the eventual normal recovery of the patient excluded most of the causes except druginduced central depression, either due to a relative overdose or an alteration in pharmacokinetics. At least seven drugs administered during the first general anaesthetic had central effects. They were pethidine, promethazine, fentanyl, sodium thiopentone, nitrous oxide, enflurane and atropine. Overdoses of these drugs were unlikely to have occurred: alterations in pharmacokinetics were possible but it was difficult to identify the drug responsible.
For his second anaesthetic, the number of drugs having central depressant actions was reduced to four, and these were fentanyl, propofol, nitrous oxide and atropine. Fentanyl, propofol and nitrous oxide all have relatively short elimination half-lives and do not tend to accumulate in the body. Despite all this, the patient behaved as before and recovery was delayed for ten hours. Fentanyl can have a strong central anticholinergic effect, 2 which is usually accompanied with opioid-induced respiratory depression. J Since the postoperative respiratory drive of the patient had not been depressed, fentanyl was thought unlikely to be responsible for the long recovery phase. Alteration in the pharmacokinetics of atropine causing prolonged central disturbances was also possible. Therefore atropine-induced central anticholinergic intoxication was suspected but treatment with physostigmine was not available.
As central anticholinergic syndrome was suspected, lipophilic drugs with strong anticholinergic properties were avoided in the third anaesthetic. Glycopyrrolate is a good alternative to atropine with minimal central nervous system effects but was not available in Hong Kong. Neostigmine and atropine were therefore omitted from the third anaesthetic. The recovery time was reduced to ten minutes compared with more than ten hours previously. This was evidence that either neostigmine or atropine might be the cause of the delayed emergence. Neostigmine, being a quaternary ammonium compound, does not cross the blood-brain barrier and therefore will not cause central depression. 4 In contrast, atropine can cross the blood-brain barrier and have notable central nervous system effects when administered parenterally or via inhalational 5 and ocular routes. 6 In doses used clinically (0.5-1.0 mg), atropine has minimal central effects but in susceptible patients can have central toxicity. 5-Comparison of the three anaesthetics over a period of three months indicates a diagnosis of atropine-induced central anticholinergic syndrome as the cause for delayed emergence from anaesthesia.
Central anticholinergic syndrome is the result of disturbance in central muscarinic transmission. The clinical picture is identical with the central symptoms of atropine intoxication. The syndrome is caused not only by anticholinergic drugs but also by compounds acting on GABA-ergic sites. 8 The drugs commonly implicated as causes are atropine, hyoscine, phenothiazines, butyrophenones, benzodiazepines, opioids, halogenated inhalation anaesthetics, ketamine and cimetidine. YIO The incidence of postoperative central anticholinergic syndrome depends on the choice and dose of anaesthetic drugs, the patient's condition and the diagnostic criteria employed. Even though the elderly are more prone to this syndrome, individual predisposition cannot be predicted. The diagnosis is often determined by a process of exclusion and confirmed by prompt clinical improvement in response to physostigmine, a cholinesterase inhibitor that can easily cross the blood-brain barrier. A certain degree of central anticholinergic syndrome was said to occur in all forms of general anaesthesia II and reports of the incidence of post-anaesthetic central anticholinergic syndrome requiring treatment have varied from 1070 to 40%.".11 1 The presentation can vary from an excitatory state to a state of extreme depression and coma. 12 The cause of the depressed state may be more difficult to identify after anaesthesia, especially when multiple agents have been administered perioperatively.'J The excitatory state may be more readily recognised and typically it presents with cutaneous vasodilation, ciliary muscle paralysis, mydriasis, anhydrosis, urinary retention, decreased bowel motility, tachycardia, hypertension, restlessness, disorientation and agitation. However, this clinical picture may be masked by the effects of drugs and surgical trauma in the postoperative period and this was well illustrated in our case.
Central anticholinergic syndrome may be hazardous, especially in the elderly, affecting the sensorium, respiration, heart rate, cardiovascular tone and the functioning of analgesics. 11 Faced with a case of delayed emergence from anaesthesia, the anaesthetist should have a high index of suspicion that central anticholinergic syndrome may be the cause.
